Summary. The rate of protein synthesis was higher in caruncular (P < 0\m=.\05) and intercaruncular endometrium (P < 0\m=. 
Introduction
The developing ovine blastocyst is increasingly dependent on its uterine environment before implantation and the need for changing endometrial function during this period has been demonstrated in embryo transfer studies (Rowson & Moor, 1966; Lawson & Findlay, 1977) . Endometrial function can change as a result of the influence of ovarian steroids and the blastocyst during the pre-implantation period (Findlay, 1981) .
In sheep, the first close contact between the trophoblast and uterine epithelium occurs on Day 14 (Day 0 = day of oestrus), but morphological changes within the epithelium are not apparent until Day 15, the day of implantation (Boshier, 1969) . The presence of a blastocyst on or before Day 15 is associated with changes in the rate of protein synthesis and in prostaglandin (PG) F-2a and PGE-2 content and concentration in the endometrium (Lewis et al., 1977; Lewis, Jenkins, Fogwell & Inskeep, 1978;  Ellinwood, Nett & Niswender, 1979; Findlay et al, 1981) . Furthermore, uterine flushings collected on or before Day 15 of pregnancy contain higher levels of protein (Roberts, Parker & Symonds, 1976; Ellinwood et al, 1979) , (Ellinwood et al, 1979) , glycosidase activity (Roberts et al, 1976) and pregnancy-associated antigen (Staples, Lawson & Findlay, 1978) than do those from non-pregnant ewes.
Whilst it is possible that some of the proteins in the uterine lumen originate from the blastocyst, it is also possible that much of the luminal protein found during the preimplantation period is of endometrial origin, stimulated by a local or systemic action of the blastocyst on endometrial protein synthesis. Caruncular and intercaruncular endometrium show significant increases in protein synthesis on Day 15 of pregnancy . We have now compared the levels of protein synthesis by caruncular and intercaruncular endometrium of pregnant and non-pregnant ewes and investigated the possible role of oestradiol-17 ß in endometrial function during the preimplantation period (Findlay, 1981 (Clarke, Burman, Funder & Findlay, 1981) and validated for ovine uterine tissues. Nuclear KC1 extracts had to be incubated for 6 h at 27°C to give complete exchange (Text- fig. 3 ). Aliquots of nuclear extracts and whole homogenates were taken for DNA measurement to determine procedural losses of nuclear oestrogen receptors. Receptor number was then expressed per g wet weight.
Protein content was measured by the method of Bradford (1976) and DNA content by the method of Burton (1956 fig. 4 ).
Caruncular and intercaruncular endometrium. The incorporation of leucine into protein was higher in intercaruncular than caruncular endometrium of non-pregnant ewes on Days 9 (t = 5-09, d.f. = 4, < 0-01) and 11 (t fig. 4) .
Effect of time after mating. Leucine incorporation into intercaruncular endometrium of pregnant ewes increased from Day 9 to Day 11 and decline thereafter, such that the levels on Day 11 were higher than on Days 9, 13 and 15 (P < 0-01). There was no significant change in either endometrial tissue in non-pregnant ewes or in caruncular endometrium of pregnant ewes (Text- fig. 4 ). (Bindon, 1971a) fig. 4 ). The rates of protein synthesis were similar in both endometrial tissues in both horns of ewes made unilaterally pregnant (Table 1 ) and were not influenced by the incidence of ovulation (bilateral or unilateral). The mean (± s.e.m.) rate of incorporation of leucine into acid-insoluble protein by 6 blastocysts recovered from 6 ewes made unilaterally pregnant was 39-11 + 5-48 nmol/mg protein, the same range as previously reported (Findlay et al, 1981) . We confirmed that up to Day 13 of the oestrous cycle there is a decline in uterine cytosolic oestrogen receptors in non-pregnant ewes (Miller et al, 1977; Koligian & Stormshak, 1977a) . A similar pattern of decline in cytosolic receptors was observed in caruncular endometrium of pregnant ewes up to Day 13, although the overall concentrations were lower than in non-pregnant ewes. The decline in oestrogen receptor up to Day 13 was most probably due to peripheral progesterone values (Koligian & Stormshak, 1977b; . By Day 15, oestrogen receptor concentration in uterine tissues of non-pregnant ewes. The decline in oestrogen receptors up to Day 13 was most probably due to trations would be substantially decreased and oestradiol values increased (see Findlay, 1981 (Gadsby, Heap & Burton, 1980) , but endometrial oestrogen receptor concentrations do not differ between pregnant and non-pregnant sows (Deaver & Guthrie, 1980) . In contrast, increased concentrations of both nuclear receptors were observed on Day 6 in the implantation sites of the rat (Logeât, Sartor, Vu Hai & Milgrom, 1980) although this observation has been disputed (Martel & Psychoyos, 1981) . In the rat, there is considerable controversy about the capacity of the blastocyst to synthesize oestrogen (Bullock, 1977) . The decrease in oestrogen receptor in ovine caruncular tissue during pregnancy may be due to local increases in the concentration of progesterone. Although Bindon (1971b) (Marcus, Ainsworth & Lucis, 1979) . Cow blastocysts obtained between Days 13 and 16 post coitum can also synthesize progesterone in vitro (Shemesh, Milaguir, Ayalon & Hansel, 1979 (Ellinwood et al, 1979) and the increased glycosidase activity in uterine flushings before attachment (Roberts et al, 1976) . It could also be important for the antiluteolytic action of the blastocyst which must become effective before Day 12 (Moor, 1968; Martal, 1981) . In a previous study . the presence of a blastocyst was associated with a small, but significant increase in protein synthesis in both areas of endometrium on Day 15. In this study, no such difference was observed in either experiment and explanations for this discrepancy are not apparent. There were differences in breed and geographical location of sheep and in the time of removal, handling and flushing of the tract. The rates of incorporation of leucine into acid-insoluble protein were in the same range in both studies.
The change in rates of protein synthesis in endometrium from non-pregnant ewes was similar to that described by Miller et al (1977) . That synthesis of protein in endometrium of non-pregnant ewes is under the control of ovarian steroids is now well established (Stone, Murphy & Miller, 1978; Stone et al, 1979; Miller et al., 1979; Findlay et al, 1981 (Greiss & Anderson, 1970; Greiss & Miller, 1971) , suggesting that this is unlikely. Although oestradiol-17 ß can mimic the effects of pregnancy on endometrial protein synthesis Miller et al, 1979; Findlay et al, 1981) and uterine blood flow (Huckabee, Crenshaw, Curet, Mann & Barron, 1970) there is no conclusive evidence that this steroid is involved. Neither the trophoblast (Gadsby et al, 1980) nor the endometrium (Findlay et (Koligian & Stormshak, 1977b; Stone et al, 1979; Miller et al, 1979) . Whilst progesterone can decrease oestrogen receptors, it is without effect on oestradiol-induced protein synthesis, RNA : DNA ratio and enzyme activities in endometrial tissue of ovariectomized ewes Miller et al, 1979; Findlay et al, 1981) . This apparent discrepancy may reflect differences in the function of the two major cell types in the endometrium (McCormack & Glasser, 1980) , stromal cells predominantly in caruncular endometrium and epithelial cells predominantly in inter-caruncular endometrium (Huslig, Fogwell & Smith, 1979) . If oestrogen receptors are present in ovine stromal cells, as they are in the rat (Talley, Tobert, Armstrong & Villee, 1977; McCormack & Glasser, 1980) (Moor, 1968) and implantation on Day 15 (Boshier, 1969) . The success of embryo transfer up to Day 12 (Moor, 1968) 
